A group of amputees complaining of longstanding phantom pain was compared with another comparable group of non-complainers. It was found that those with phantom pain made significantly more complaints of other painful conditions, both related and unrelated to the amputation; they were also more depressed. It is suggested that this association is due to a lowered pain tolerance in the group with phantom pain complaints, and that depression is one factor contributing to this lowered tolerance.
Introduction
Clinical experience and experimental evidence suggest that two general factors underlie a complaint of pain (Wolff 1978) : one is physiological, and reflects the intensity and duration of the nociceptive stimulus; the other is the individual's tolerance of that nociception, something that is determined more by psychological variables.
Pain tolerance appears to be a relatively stable and enduring individual characteristic; thus, if complaint is related to a lowered pain tolerance then it may be predicted that such complainers will be more likely to give a history of other past and current pain problems than non-complainers. Remarkably little attention has been paid to multiple pain complaints in the medical literature. As Black (1975) has pointed out, they are a feature of patients with the so-called 'chronic pain syndrome' -that is, unremitting pain in the absence of any demonstrable organic pathology. In one sample of such patients, 13% complained of pain at multiple sites (Pilowsky & Spence 1975) . However, no study has looked in any detail at the nature and pattern of such multiple pains, nor at those who complain of them. Since a history of multiple pain problems could be important in directing the therapist towards not only the nociception, but also any factors contributing to a lowered pain tolerance, the subject deserves some consideration.
The present study aimed to test the hypothesis that amputees with longstanding phantom and stump pain problems have a more extensive history of other pains than do those who do not complain of pain.
Methods
The subjects were 75 amputees attending the Limb Fitting Centre at Roehampton. Thirty-five of these were participants in a recently completed drug trial for post-amputation pain problems; they were originally selected from the population attending the limb-fitting clinics and represented those who had complained to staff of significant pain problems. The other 40 subjects in this study were drawn at random from the same clinics as the drug-trial participants.
The subjects met the following inclusion criteria: unilateral amputation of arm or leg; at least six months post-amputation; aged 16-75 years; no evidence of memory loss or dementia; no other major disability (e.g. severe neurological impairment due to a stroke).
Subjects were allocated to the 'high pain' or 'low pain' group according to the severity of their complaint of phantom or stump pain. The 'high pain' group consisted primarily of the 35 drug-trial participants, all of whom continued to complain of significant pain problems at the time of interview for this study; and also included 4 subjects from the random sample who complained of serious, longstanding phantom pain. The 'high pain' group therefore com-'Paper read to Section of Psychiatry, 12 June 1984. Accepted 1 February 1985 prised 39 subjects in all. Identified within this 'high pain' group was a subgroup (n = 22) of subjects who complained of 'chronic' phantom or stump pain (defined as unremitting pain of more than six months' duration).
The remaining 36 members of the initial random sample comprised the comparison 'low pain' group. Most members of this group admitted to some sporadic pain or discomfort when asked, but they did not regard this as a major problem.
All subjects were interviewed using a semi-structured questionnaire containing demographic, medical, and psychiatric items. For this study, information was sought on the following: (1) the occurrence of any painful conditions either plausibly ascribed to the long-term effects of amputation and wearing of a prosthesis (e.g. back pain, osteoarthritis), or related to the pathology that led to amputation in the first place (e.g. vascular insufficiency in the other limb, metastases, etc.); and (2) other current chronic or recurrent pain complaints unrelated to the amputation. In all cases, these other pain complaints were recorded only if they were of more than six months' duration. This relatively high cut-off was chosen to minimize any interviewer bias, and to ensure that only significant complaints were included. Episodic pain complaints were classified as either 'past' or 'current' depending upon whether or not they had been experienced in the month prior to interview.
All subjects completed the Beck Depression Inventory (Beck 1973) . This has been validated as an index of depression in an amputee population (Kashani et al. 1983) . A score of 10 or more was taken as an indication of moderate-to-severe depression, and subjects were coded according to this cut-off.
Statistical analysis was performed using the chi-squared test with Yates' correction; where the numbers were small, Fisher's exact test (2-tailed) was used.
Results
The two groups were comparable in terms of age and distribution of reasons for amputation (Table 1) . Males outnumbered females in both groups, but the proportion of women in the 'high pain' group was greater, a difference that just failed to achieve significance. Table 2 summarizes the numbers of amputees complaining of pain as defined in this study. The 'high pain' group made significantly more complaints of other pains, both related and unrelated to the amputation. With regard to unrelated pain, the percentage of those in the 'chronic' pain subgroup who complained was even higher (50%) than for the 'high pain' group as a whole. The 'total' number of complaints recorded in Table 2 refers to episodes of pain both past and current. The figures suggest that once members of the 'high pain' group develop a pain complaint, it is more likely to become a chronic problem. Table 3 gives a more detailed breakdown of the site and nature of the pains complained of. In particular, head and face pains were more frequent in the 'high pain' group (and especially in the 'chronic' pain subgroup). Some patients had multiple complaints (over and above any phantom pain), so the total number of complaints exceeds the number of complainers. Multiple complainers were found only in the 'high pain' group, and some subjects presented a bewildering variety of pains. For example, one man complained not only of severe chronic phantom pain, but also of back pain, ill-defined pains in his remaining leg, 'crippling' attacks of migraine, and a chronic 'burning earache' (classified here as an atypical facial pain). Table 4 shows the distribution of Beck scores in the groups. It can be seen that scores of 10 or more were significantly more common in the 'high pain' group as a whole, and that the majority of those with elevated scores had other current pain problems. Beck scores over 20 were found only in the 'high pain' group.
Discussion
These results support the hypothesis that among amputees it is those with problematic phantom pain who are more likely to complain of other enduring pains. There are various reasons why this might be so. It may be that those with multiple complaints have some particular physiological hypersensitivity to noxious stimuli. Hyperalgesia, or the misperception of nonnoxious stimuli as being painful, is a recognized feature of phantom limbs -indeed, it was described by Weir Mitchell (1872) in his classic account of phantom limbs as 'a most inconvenient presence ... ready to be called up to perception by a blow, a touch, or a breath of wind'. However, this is probably due to anomalous reafferentation of the cord following nerve section (Howe 1983) ; there is no evidence to suggest that amputees with phantom pain have a generally lowered physiological threshold for pain.
Another possible explanation for the findings of this study is that in some cases there is a common organic pathology underlying both the phantom pain and other painful conditions. For example, it may be that the higher incidence of migraine in the 'high pain' group is due to some common mechanism subserving both the migraine and the phantom pain. The numbers here are too small to draw any definite conclusions, but it is interesting that all of the migraine sufferers complained primarily or exclusively of stump pain, and in one case the migrainous attacks were accompanied by exacerbations of phantom and stump pain.
Psychological factors have long been associated with conditions such as migraine, tension headaches, and atypical facial and oral pains. The incidence of such 'head' pains found in the 'chronic' pain subgroup in this study reflects that found in samples of chronic pain patients drawn from other sources (Pilowsky & Spence 1975) . While the distinction between 'organic' and 'psychogenic' facial/oral pain is now less clear than once was thought, a recent study has shown that these patients do show more abnormal illness behaviour, as measured by the Pilowsky Illness Behaviour Questionnaire (Gordon & Hitchcock 1983) . The authors suggest that this may be related to the importance of the head and face in the 'presentation of self: since amputation represents a profound disruption of the body image, similar anxieties about self presentation may serve to exacerbate and prolong phantom pain in a vulnerable minority.
The results of this study may be accounted for by a generally lowered pain tolerance in those with multiple pain complaints. Amputees experience a challenging convalescence involving bereavement, pain, rehabilitation, and adjustment to their disrupted self image. This is a stringent test of personal resources, and psychiatric disturbance is not uncommon following amputation, both as an acute reaction (Shukla et al. 1982 ) and as a more chronic disturbance (Parkes 1973 , Kashani et al. 1983 ). Furthermore, it appears that the burden of depression is carried by amputees who are in pain (Morgenstern 1970), a finding supported by this study.
The association between depression and pain is well recognized (Merskey & Spear 1967) ; not only does chronic pain lead to depression, but depression may be accompanied by pain complaints out of proportion to any underlying pathology. It is suggested that both processes may occur following amputation: if phantom pain becomes a chronic problem, the vulnerable amputee becomes depressed, leading to a lowering of tolerance to pain and a subsequent exacerbation of both phantom pain and any other discomforts that may be present.
The association between phantom pain, depression, and other pain complaints found in this study underlines the importance of enquiring after depression in cases of chronic phantom pain, particularly if there are other pain problems. Effective anti-depressant therapy may help to break any vicious circle of pain and depression that has been established.
Finally, it must not be forgotten that a sigificant minority (41 %) of the subjects with phantom pain in this study did not complain of other pain problems. Similarly, depression is not an inevitable accompaniment of longstanding pain following amputation. It is hoped that further analysis of the data collected in this survey will point to some of the factors that protect or endanger the amputee with phantom pain, and determine the quality of adjustment to his loss.
